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(54) INDUCTION HEATING POWER SOURCE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an induction 
heating power source device that can improve the 
utilization rate of the power source capacity by easily 
changing the permissible minimum output impedance even 
during power supply. 

SOLUTION: In the power source device, an instruction 
signal X* that is capable of adjusting the appearance 
frequency of on-signal is transmitted to one of the 
switching element Ta1 in the switching oscillating part 6G 
that converts the direct current from the DC feeding part 
9 to alternating current and/or an instruction signal Y* 
that makes on/off mode or normally OFF mode is 
transmitted to other switching element Tb1. During the 
induction heating, the density of pulse of the output 
alternating current from the switching oscillating part 6G is 
adjusted by these instruction signals X*, Y* and the 
impedance of the permissible minimum output is matched 
with the load impedance that changes according to 
heating, and thereby the utilization rate of the power 
source capacity is improved. 
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\C O N/O F F*- KA«0 F F*- Kd^ff W 




<F>7s4 yf-y^lCMUTON/OF Fft^*rft*-t- 
ON/OFFlbffS:*i^i-5«-^a:*l*OFFttfN«r*S 

[ m**i 2 1 ffiboi^j &m mm-r s it & ora 59 a 

<0;W -yfy^l^LTON/OFF^^t 
ON/OF Fid^^t5^5:ON»MS 

[MM 3] *J0«Mfe^»»^fR+6fc»^»»=>r 
tU R^>fyf>^*tt^ 01BrtG>4MJrfc:;*>r 

O N/O FF^ Sr«^r t WOFF »ff*r« 



[ft M 4 ] tftiJD«&4fe S:R**DfR-r S fcae»^o»*= 
ON/OF F»ffi€:«*t5fi^«:ONWI<Otfi^ 

»<oft»J»|5»»S:ll|*Lfcc t Sr«r«t -rsaiM 1 frb 

&m&xhz. M**i^e>6<ov^n^iTO«<o» 

[*W<9#*llfcMM 
10 0 0 1 ] 

[0 0 0 2] 

mmztete-tzmmtisX^ y^y^f-^^^ 
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H^oti^ 0 HK. r©i 5t-— *^$Kfc«»- 
[o o o 3] -£fc, »Bflcj:oT«:BffflaE«tAS4M-c* 

5^*v*tt#y y >- is is^m. mm xmm £ ft * £ 
m^mm^m.mmt\^xmm^x^^ 0 &lt. 

mass ^is**«6 sr«^fc>r t&mmzti. 

lew, mt>M&&r*m&ik&—fem\cm»rzit*><DM 
[ooo4] >fy/^^ 4o«**tt5icttii#, m^j 

fl> 4j@£r (a t , a 2 , b x , b 2 ) C7>fyfy^ 
m+T= (Ta A , T a z , Tb 1 , Tb 2 ) t^fh 

flHsH6 8J&*6M\ {Ta = (T a L , Ta 2 ) . T 

b= db l , Tb 2 ) } ^on/of Fmitzm^-r 

Z^TCD^/lsXia^- {X, Y) & {ON, OFF} 

{OFF. ON} — {ON, OFF} - - * £V^**3fc 
^J-e^^^tV. Xli^Ta lf Ta 2 (DfWSa 
A , S a 2 iC, YttffTb, , Tb 2 OflWSb 
lt Sb 2 IC^tl^frA^H-C. ^Ta A -^7 

^^^S^^ON$^Tio</c^<D^^- 
[O O 0 6 ] 019(1 -f V<— £ 4' cO^-f y^^V 



Jl. 2mm (a, b) K^^>^^FT = (Ta, 
Tb) &mffi£*l>X\**Z> 0 L^tT, 
PWtlC, fl]«§]»§8' (X, Y} = {O 

N, OFF) *^Ta->Affif7-C 2 £iI£iE 

SttA«8i J ON$HT, A«f7(C^RlA*rRl^«*3ftS 

PJB*lc. ^y^yfc, , C 2 fcttflMsas*;* 
ftl^-C, ^ft-B- {X, Y} = {OFF, ON} 

^Ta^OFFc7)^T\ ^VxV^C, , 

c 2 ©^fir»cJ:ij^#7-3ff^Tb«rii5^B^iRi<D 
ti«n5o ^< it, ;M3T7Kttu {X, 

Y} = {ON, OFF} — {OFF, ON} -» {ON, 

off} Ktfco-t. APPAj6rA^^RiBjtrA0>« 

[0 0 0 71 £t\ il8l^f7/V7 r !J^^7-f 

Tv>^<d-C. ^Sr7^bT^±iSg:^l3^7 ? ^-9-^ 

«>fc^ oar r^KfjEiKj ) ^a^$rt<sajE&ir*«E 
t>xzz<Dx, &ffimm\cmmL, : ??>m±mE.Rifm± 

5 y + V ^ jg« 6 LTM 7 JC^ 9 £ 

H^^jPW. ±I2V 0 , I G ^J[©T-Cfi^^r7<o^>' 

*Z 0 (C^L^^^Ctt, m^7^«m^p = v 0 XI 

0 =^m^p 0 *sR?»a**i,S3fts, r>z 0 <DytBx\c 

f±. 1EV Q SraAS«ffiSrHiip-C#/it^fc«>Aar7 — 
<o*«as«ijis$^ ^p = v 0 2 /R<I^p 0 t 
R^^v^(i^P^i/^^/ < c^ 0 — ^ R<Z 0 <D 

fc»AWf7jcRWia$ix5«flE30SfWlfi$^ ^p=i g 2 

R<^m^P Q Rfl*>h*VMS£Pfcfcrh£fc 

e 0 iot, R = z 0 ^KSUTi3Jttf, t^:«^Po 
_biam^ p t&ffi 7 (D^^v—yy* r t^^^s 2 

1 J^-To 

[0008] Ji^bfcJ:^^ *MI&ti&*±m\c±t>> 
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o I^U<&J£r*:fri£a s S&*b'rv^ 0 R 

9 b-w^^r h^^x 1 1 a»kfc3A«f7tf>>r>'fcV- 
Rttt^m&(aoT^^ < (ST tt L£ 
9 0 HI 4l*AtW*rR»»>Jft-r6l»^fflp7 0 

i±*tofR&as£t$«-c#iar s a ? , & * ^ e # 

£ < ^ofc^^i5^^5^7(0^>'f-^V^R^X^ 

£uti5<i:, tfcbnf»*^»jato»i^ri-<vtr--^>^ 

[0 0 0 9] ^OP^Mli, g 1 9\C^-t^—y^]) y\y 

m<D^^c y^^y&mne' \c&\,^xi>mmK±tz>» 

Z 0 ' =0. 5V 0 /2I 0 =V 0 /4I 0 -Z 0 /4 
[ooio] £l±lc«WLfclWHW:, «f«iS[*lv^ 

^:^^C5 0 r:owjH«r»ftr5Htt. um&> 
if) ur, gffiio#ia^^v?^-/V'^?ife^r5^i:^# 

jac <t o t At 7 w y t^y y ^ r t , tti^-r 

o' <c:«L<*SJ:5^«fjEr5fcv^»^fT5wt 



#>Tf5;3E'£;t£rr5 0 U^IT, ^igm^Jtfi, R3* 

jbpfft^^a*pj»^ y y h£*/<£9/h/<£9^&r<5t>tf>-c 

[0011] ««l^fc+$»^#£^fc*fttf. h?y 

3tl£r*^5 £>m. ^H*«fic3HftL-C#"C««r 
»*ftir»rs*:*v^iKt*6. b£>t>, *aafe*j*># 

SrfiJfflrsKB, &£SBEB<Diaa#K:#iirstf. BJB 
£«a*fljfll-c#*v*.fc 9 #v*;bl;fai£rTtf i^sr £ left 

[0012] #33, mttm<Dmmmwi i r—fit:x<{v 

n*. M 7 y f-y y ^ r t ^ f y 
6XH6' (Otti^yt-yy^z 0 3mz 0 ' 

< jkKttm&m&x^ 9B«Bnsflcic£Ktr#ftir 

[0 0 13] 

HfcWjWIHfcbJ: 5 traSUS] *36Wr±* R«jOam^ 

m^^g^ mtifeji mem * -biswt km^t * nfc 

[0 0 14] 

%g$g_<pa^^ >^"^>^^g!{l: r^^i:J^:5tg^. 

[0 0 15] r#^^, iti^m 
E^-f y^^^*^fc»^e-^r«r^rSiW»lElK«rfll 
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>-?m+\ztt lton/of Fibf^^^-r^m^-^^ 
flu liS^fco^-r^^^^^ic^ur. on/of 

[0016] *%iW<Dmr.<7>%mn. m.m.m,ti^y<^^ 

^iTON/OFFft^mt^flf^flU US 
I^7^f y^^y-^\CMVX. ON/OFFidf^ 

y^^mm^^mML^^ 
[oo in &&m<D%$E-<D&mte. lOfta^sr^/i^ 

fd^/^V yim<D*^f y^l/y'M&t^ mm^-fy^ 
MuroN/oFFiftf^^^i-^m^^iUftu. 1® 

&t<D*J yT-lsym^ZtlrX. ON/OFFib^^m 
^t^ilf F Fgjf^^iWH^, ^J*XL 

T, ON/OFF»iffSra^i-*m-^S:ONttl»<Offia 

atrial mm<Dxj yfy^wtafi^ftooN 

liM^Yiyfy^WLt, ON/OFF^ 



[0 0 19] ^iflOSSEoaSWtt* ±i&»— sbh# 
*<o*fti»*lcX-^i^'C«l]E 

ia*«f«>>r ytr-yy^ \c&<$n z>±? »m-rz x?wi 
a. 

[0 0 2 0] ::t-5^^f ^v^jg^coi* 
it, ^i^^. v OUT =Z fc3ki?>-cSftU-c 

[0 0 2 11 

nun. jftttft-mftu a a t>o"efen*^co^ii:fiE^ 

[0 0 2 2] 1. ^yjyxy^y, -r tf/i^;/^ 

\c*j y^>-y-&mt$xikffi^<Dm&n,tizffl&xz a 

[0023] 2. ^yyyxy^y x f^-^xyv? 

[0 O 2 4 ] 3 . ^^-m^ «R»«?fett3l5»*-eJ.o^ 
[0 0 2 5] 4. _hS5U 2X»13(CfB«C0[g:M^€^ 

3E * -e ^ 5 ^ v > 9 ip J A t> # H 6 o 

[0026] i&&mm&mto<DMjjmm*-mzftftis 
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[00 2 7] ^;^^^©<D^-r y 
LT, SIT toW^Sh^^**) . IGBT 

7 b7>i/**) , fet 

ZhZkV^l/is**) , GTO (^-h^-y^iM U 
[0O281 KJLT. Hfl5«r#fiftbr**W^3l*JB*«: 

*>. mi 8iz^-rft&mtmm\^ xyv^^is^ 

4A<DttiMfl^7 («*ll*ffl(03^;H O&U^ 

5 a <b *1X\Z&FUC&1? *>*t*: =» ^V** 5 b&mz-X 
*SJ5*«dtU jtBttl2:ll»tt5^ittM«9 

^^^^^^)^-^;^^^m-mM^>^>-^ ( 1 F£JLh 

C<Dfcfciff*jB««o*****r % _kJe—iB&jfc:*: 
HtfSt^ V Kifcrtt#* U«V^AKCC*16*6 MT^ 5 Tf 

[0 0 2 9] y^>^^6 Aht x VAr/V?*? 

ft (a t , a 2 , b x , b 2 ) IC^Y^^V^^T = 
(T ai , Ta 2 , Tb lf Tb 2 ) #-«T,«TjMIS 

off $itz/<;uxt£<oft&mttmmi-z>tcit><Dfflw 



y <d * j v ^ > ^5bssis t mm<o o n/ o f f m& 

^ts^rto/^^flt (X, Y) Srtti^U 

[0 0 3 0] V^, yf^Tb 1 -CO^^ft 

^Y* y^>^m^Tb 2 ^(D/</^^m^Yt 

m~ m-fctexou /of FWbtfF&ft^zit^) t 
ret. s/^v^m^$B6 Aictt^cQ^/v^y $> 

0 . i 0 , P G (V D x l G = P 0 ) b-TZk. AW 

^ ~ ^OUT / ' MAX = / 1 O = 2 Q 

/fyt 0 ^y^z 0 {c— a:U•rv^6^^ % p Q 
[0031] r*uc*f Lt, yfy^Tb A — 

^m^I^Y* ^OF Ffl^-t L^(C«. y 
T«t&f*o fipt,, ^^7f>«^6Afl [13 CD 

v- tHfc:*i-j:5J^ !E««lo>*»ttJaEv 0 
JjisfhZ. zcorzfr. Mffi7\a±. i^c<*afe«0Ev o 
^^lAo^Ha^. *<nm&&mzmK^jb^XBLftm& 

miE tn»m v OUT = 0. sv 0 mm<o^j 

Z = V OUT /I^ -0. 5V 0 /2I 0 =Z 0 /4 
Tb 1 — cot^Ht-^Y* Sr-hiecoJ: p^9^x.5^<b 
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fa 2 ©»tf>£ffi-f yf-^y^^IoTtTi^)^ b lcf£ 
^m<D&ft<f>*r—y>*R&s M s/^v^lg^e 

&ffi-r y f - ^ r ^{6T t r^i^^f T t ^ 
mt$ 6 A<Dff®&t&tatj'( >n--y>* > 

fTb 1 -OMfY* *>S)9&Xtt, HtfttMS 
[0 0 3 2] #*5, ifBLfcJ^KM^V^Sf^T 

^->ym+T a t ^on <t \^tzm£ttjEm\±Am?&&]& 

Tb x fcOFFfctlirfco-C^Sfcfc, ie^«aS9^ 
yfy^Tb 2 ^ON^^^/c*M7^f) 

[o o 3 3] ±.mi.tc±oicfflm®%8An. 

y^Ta L , Ta 21 T b 2 Ktei§3r<D:7A-/ L> y 

^^ti^no/^ftt (x, y} £i£ff u m*xo 

UC\ /^Xffl*YtR-^*a\ ««pOFF«** 

mmue A<oMtt&<DmmmwiT—y&$Lftttt>i£ 

Xj$Mc£1tZ>tc£>(D PLL (Phase Locked Loop ) $S 



y^Mco^^r y^y&wtmz&ttbtix^z 

^ifTbi — <Z>#g^ft-J§-Y* '</w*{§^Yi:|i3j- 
<0fS*§-a\ #li*OFF«^«:§)*)»x.5«fig^4--r 

< UT. :©HlH«tt, »J»0»8ASr, ^!>o 

[0 0 3 4] Jaa*16^1BK:*3V**t\ Myfy^JSS 

$p 6 Atfwsweatfj-f > t°— ^v^^^co^c^co^-r 

[0 0 3 5] ±^J'Cf^^^^V^^Tb l — 

(om^m^zw v&z-z^t x&mmfcmM w-y 

»^£>fi*£\ ON/OFF*-Kfc, OFF^t-K 
[0 0 3 6] fclC, *-^<0HJftJg1lfiS:jK^-r5 o II 

%L<D * 4 y y i/lHim £ ftttlC O N / O F F fbf£ 
^SfcfcO^TO^A'Xfi-li- (X. Y) Sr^ftU 3^9 

tut, yfy^Ta 2 ^o^/ioMt^xtisi 

-^tON/OFFgj^^^^/^ff^ttfce 

[0037] -<omi£(Dx^ y^^y&mu6Bxn. 
t^oT, «=S*teW^^ytr-y>'^ttz 0 (=v 

o /I 0 ) -h^So — /n/U^IS-^-X* OONTllftO 
WaHt*m/n ({HU, ra r nfiSMom<n) 

AmS&lC«fc£^[E]&tC^;i£V 0 ^Rl^l$^Tm*£lo 
Wii^m/n, ISO. 5V 0 ^BlAl^nr* 
Sfc2 I c ^«*6<B*^ (n-m) /nlC/^»? % o^T 

G=mI 0 /nV 0 +2 (n~m) I o /0. 5nV 0 
= (4 n — 3 m) /n Z c , 
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Z=1/G = Z 0 n/ (4 n - 3 m) 

tteZo 0 9icW7FUfc^-^-ef±, Z (H3>» -Z 

TjfciE It V^J^C^i-Sm/ n - 1 (D^-^-C 
11. m = n, iotZ = Z 0 , 7;/!/ yi?t LT$I 

= 0, J;otZ = Z 0 /4 £ft3„ rcO<fc?^ 

y ^ v ^38«» 6 b ^«p«F*ftfcti^ ^fyt-yyxz^ 
ft a* 

[0 0 3 8] ft:fc>. w©*IBI2tlK:*s^Tfc* ^-T^ 

FFtt»:«j»ifc* wmzn&sfrh** 

So 

[0039] mn^-tmtej&t&x-n. oum^mm 

M&m/ n <DWfiJiC J;ot^ ? 7- Vl'MM 6 B ^ 

<&ffi*>-f ye-mz^{t^:i:^#, fftg 

ft AS Rf fl6 <t ft £ 50J J*S . 
[0 0 4 0] ft^b\ m4<D*-< y^-^lfft&mZ-te^X 

[00 4 1] v^ls?&mK6B\Z±ttb4fe&ftt> 

Ttz>mmm& 8 b t-tt, si i tc7Fi-*ij^j[Hi^ 8 A^«fe 



[0 0 4 2] jfcK, K5H*W^|llfe^ft«:3i^r5. B 

^Tb 2 IC, ON/OF F»fl5£m^3fcfc<0^ 
TCO^/^W^- (X, Y) £3sffU IfiSfeO^^sr^- 

^®^XtlBIH!a:»-Cli*)SdSONf3-J5-<oW^|gftS:3E 
Y t m-&m<D ON/OFF wiYtm (om^^o F F 

[0 0 4 3] rO^Ittt, s^^l^Ta 

<>~cmm<Dmiz.wti£~sim-ehz<> milk. M7^y 

fc a — ^V;*^R 0 — 0. 5R o -»0. 25R 0 <Z)J:^- 

(1) Taj : 100%ON, Tbi :ON/OFF^e 

^^^-Tiim^Pa^ BP^. z = R Q 

(2) T ai : 6 6%ON, Tb x : ON/OFF*— 
K Z = 0. 5R 0 

(3) Ta a : 1 0 0%ON, T b L :fHOFF^- 
K Z = 0. 2 5R 0 

(4) Ta, : 50%ON. Tb a : ^^FO F F^ K 
Z = 0. 1 2 5 R 0 

(5) T ajL : 25%ON x Tb A :ft^OFF^-K 
Z = 0. 0 6 2 5 R 0 

0 \CW&X. X. UTtT <t lr \ 
[0 0 44] nO<t 51-. ^yfy^UfT a ! (DO 

mx$>*), &#r^(Dmm&£ *> ^m\^n^ x ? t^ft 

[0 0 4 5] ft*5, 05(7)||^^ir*>l>Tt. ^-Y y 
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ttxi>£\<\ 

[oo4 6] $Hw&w<omi&Mm*f&W'i'Zo m 
^m^n-^m<o^ y ^ ^ zmtt* -c v * ^ 

?3&m&6D~~ 6 F&m^^tib<DX-3bt) . ^(OXJ yf 

\z\7. ms\c-z>i -xrtm—mm^&w. ufc tic , -ette» 

m*l 8 0° -fthtz, ON/OFF»Mtt^5fc^ 
[0 O 4 71 i6|^f^^ ^^3£^S&6 D^joV^ 

Zo' /ly^ =0. 5V 0 /2I 0 =V Q / 

4 I 0 =Z fl /4 

[0 0 4 8] IT, ^co^/u^m^x* f^jolta. O 
Nra^OfflS^££m/nKPig&Lfc»^. ^7— CO 

**«:«^Lfciai 0COV- t |*HCji,£i§9, £«?7fc: 

^m^I,^ =2I 0 / (m/n) tti:Z> 0 fi£o 

Z = 0. 5 V Q 4- 1^ = (Z Q /4) X (m/n) = 
Z G ' X (m/n) 

>nm% e d (D ^iT^ to^ v tr~ ^ > * z 

[0 0 5 0] MlOt. H^^co 1 ^^fctfl^x-f y^-V 
mtfiLfc, 0 7, 08W-^I©^yfy 



^ffl6E, 6 F|C*5t*Tt>, X-f yf^^«fT^ 
%<Dmum&<Om/nmkteZ. 'lot, m/n = 1 / 

ft) <Dm/n<DM8Z-?¥$im£V 0 tfWmZtl* **UC 
^A-Xfs^X* <OON««-<oaimi»«m/nS:PI» 

[O 0 5 1 ] mG—mB(D^^ y^yy&WLUG 6 

-^o^^A^<D^$:ii^Acii7, ms<o—&mx 

[0 0 5 2] /£*5, &±\£ffiRLfrfr&ffi&m\Z&^ 

zr*W97<o«H4 tap»=>f^©*ll«tt:fi'*rR, -ry^ 

[0053 1 .fc\cm^¥&w<Dni&&nzmi-rz> 0 n 
Tb 1 raom^v^ufix^y^v^n?^ 

»7«rSttuSW^««ofi«i x ^«o«HEttA*2 l 

jcioTjefisn. rKds»3iK2 2«:aT«nwHi«S8 
oi^^-coibfptt* (ifia^5/fy^Ta 1 ?>o 

N««aH*m/n/^4f) d^#3£$tb5 Ijttx (^^r7 
fiA I /I ^ ^) ic^<5^r, I Sr«/M-^<li 
$f)^IeI^8G^g^^^o^^fc- ^-^ 
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[00 54] _Lt2tff /jfclC X. 9 . I MAX - 1 X = V OUT / 
[0 0 5 5] ±§SU^#Hig^^m^»Cl^^T. 

^_tlc:fc,S<> _ 

[0056] tcr\ m i 3ic0ij^bfcj:3^, 

<nmi-<o\a¥r<&f' {Sa lf Sa 2 , Sb lt Sb 2 ) 

{X* , X, Y* , Y} -> {X, X* , Y, Y* } — 
{Y, Y* , X, X* } -» {Y* , Y, X* , X} -» 
{X* , X, Y* , Y} — SfcAiT^x/C. # 

04, B12tt^©Vyf^MI»i:t«* 



TffO 5 7] W±fc5t^*«|»|BO^>ry^^^» 
[00 5 8] »s^<D$&igSEf&tt, fc t il 2 

mcmi-z>"r-?&. «#pia«rticffiufcittffiPLL* 
[lias* 1 <&ft«] 

^X««K : mtlWE 2 0 0V 

^♦&m^2 0 OA 



E»0*ig««*f = 1/2 (LC) 

[0059] -t Kt>*>. mmmw}tt&&m i^tzmmm 
itxm$i$ti<z 0 

[o 0 e 01 *&m(nmmmmz&i+z>fkffi^<D&An 

y ^ V ^^^^ O N^^^SPM5 Sr^iJffl-f- 6 X 

tb, m/n<OON«*T?«jRfie^^»*l»^5I^W*S 
^ N ONll^m/N = m/p n t^^^t^X^ 

X. SA«**-«R^<oi/pJcpfi|s-c#s. 
[0 0 6 lj X. ±.8SONttlfe«*W*«rfiJ^U<jM^ 

[0 06 2] Jfc*5, ^^<Dm^gcO^^ 
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